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ABSTRACT
Objectives: Our main objective was to compare willingness
to accept (WTA) and willingness to pay (WTP) in a discrete
choice experiment on hearing aid provision. Additionally,
income effect and endowment effect were explored as pos-
sible explanations for the disparity between WTA and WTP,
and the impact of using a WTA and/or WTP format to elicit
monetary valuations on the net beneﬁt of the new organiza-
tion of hearing aid provision was examined.
Methods: Choice sets were based on ﬁve attributes: per-
former of the initial assessment; accuracy of the initial assess-
ment; duration of the pathway; follow-up at the ear, nose,
and throat specialist; and costs. Persons with hearing com-
plaints randomly received a WTP (costs deﬁned as extra
payment) or WTA (costs deﬁned as discount) version of the
experiment. In the versions, except for the cost attribute, all
choice sets were equal.
Results: The cost coefﬁcient was statistically signiﬁcantly
higher in the WTP format. Marginal WTA was statistically
signiﬁcantly higher than marginal WTP for the attributes
accuracy and follow-up. Disparity was higher in the high
educational (as proxy for income) group. We did not ﬁnd
proof of an experience endowment effect. Implementing the
new intervention would only be recommended when using
WTP.
Conclusions: WTA exceeds WTP, also in a discrete choice
experiment. As this affects monetary valuations, more
research on when to use a payment or a discount in the cost
attribute is needed before discrete choice results can be used
in cost-beneﬁt analyses.
Keywords: cost-beneﬁt analysis, discrete choice experiment,
health services economics, methodology, monetary
valuation.
Introduction
Studies that directly measure monetary values have
often found a disparity between a person’s willingness
to pay (WTP) for a good and his willingness to accept
(WTA) compensation to forgo the same good [1,2].
The aim of our study was to examine whether this
disparity also occurs when one indirectly measures
monetary values in a discrete choice experiment.
Monetary valuations are often elicited using contin-
gent valuation [3,4]. In contingent valuation studies,
one directly asks respondents how much money they
would be willing to pay or how much compensation
they would request for a hypothetical intervention.
The resulting WTP or WTA is a measure of how much
the respondent values the intervention. Following
Hicks [5], one can use either the concept of compen-
sating variation or the concept of equivalent variation
to measure monetary values. Compensating variation
measures the amount of money that is required after
the change to make a respondent’s level of utility the
same as before the change, while equivalent variation
measures the amount of money that is required before
the change, to make utility the same as it would be
after the change. Within both these concepts, a distinc-
tion can be made between WTA (when compensation
is required) and WTP (when a payment is required).
Numerous contingent valuation studies have found
that WTA exceeds WTP [1,2], but in health care, this
disparity has only been examined four times [6–9].
Several explanations for the disparity between WTA
and WTP have been suggested [10]. Standard eco-
nomic theory allows for two possible explanations,
being an income effect and a lack of substitutes [11].
An income effect would occur because payment is con-
strained by income, while demand of compensation is
not. A total lack of substitutes would make it impos-
sible to compensate an individual for the removal of
the good, and would therefore lead to extreme WTA
values. Another possible explanation, advanced by
psychologists instead of economists, is the endowment
effect [12]. The endowment effect is closely related to
loss aversion, and suggests that desirable goods are
more valuable when they are part of one’s endowment.
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That is, persons value the loss of something they own
or have experienced higher than the acquirement of the
same thing when they do not have or have not expe-
rienced it. Other possible explanations are related to
the difference between buyers and sellers, and are
explained elsewhere [10].
In contingent valuation studies, a difference is made
between persons who would gain utility from imple-
menting the intervention (potential “gainers”) and
persons who would lose utility from implementing the
intervention (potential “losers”). Potential gainers
should be asked to state their maximum WTP for the
intervention, while potential losers should be asked to
state their minimumWTA for the intervention [13,14].
Nevertheless, it has also been advocated to always use
WTP, as WTP results are judged to be more valid and
more conservative [4,15].
An alternative method to elicit monetary valuations
is discrete choice experimentation [16,17]. Discrete
choice experiments are developed in mathematical psy-
chology and marketing, and are increasingly used in
health services research [17–19]. When a cost attribute
is included in the experiment, the WTP or the WTA
compensation for a unit change in an attribute can be
calculated. Subsequently, each alternative set of change
in the levels of the attributes can be given a monetary
value, which allows for use in a cost-beneﬁt analysis,
where the costs of a program are compared to its
monetary beneﬁts [14]. Much of the appeal of discrete
choice experimentation lays in that it enables us to
understand the trade-offs between attributes. This can,
for instance, provide valuable information for health-
care workers deciding between alternative ways of the
provision of a health-care commodity. Another advan-
tage of discrete choice experimentation is that it does
not directly ask respondents to express an amount of
money, so strategic behavior or protest answers are less
likely to occur [20].
Until now, to our knowledge, no publications have
addressed the disparity between WTA and WTP in
discrete choice experiments. As a result, lack of clarity
exists on when to use WTA or WTP in discrete choice
experimentation.
The main objective of our study was to examine
whether using a WTA and a WTP format for the cost
attribute in a discrete choice experiment elicits differ-
ent preferences and monetary values. We examined
this in a discrete choice experiment on transferring
elements of hearing aid provision from the medical
sector to private hearing aid dispensers. If we ﬁnd a
disparity between WTA and WTP, our second objec-
tive will be to explore whether two possible explana-
tions for the disparity, being the income and
endowment effect, inﬂuence the disparity between
WTA and WTP in a discrete choice experiment. Our
third objective will be to examine the effect of using a
WTA format, a WTP format, and a WTA format for
potential losers and a WTP format for potential
gainers to elicit monetary values on the net beneﬁt of
the new organization of hearing aid provision.
Methods
Setting
Approximately 10% of the general population of
Western countries is hearing impaired, and this pre-
valence heavily increases with age [21,22]. For most
hearing-impaired persons, hearing aid ﬁtting is an
effective intervention [23,24]. In The Netherlands,
persons with a hearing loss exceeding 35 dB, averaged
over 1, 2, and 4 kHz in the better ear, are entitled to a
reimbursement by their medical insurance. Generally,
the hearing aid dispenser collects the reimbursement,
and the patient is billed only for that part of the
hearing aid price that exceeds the reimbursement,
which is referred to as the out-of-pocket payment.
Given the aging of the population, the prevalence
and, as a result, the health-care costs associated with
hearing rehabilitation will continue to increase.
Because of the increasing costs and anticipated short-
age of ear, nose, and throat (ENT) specialists in the
care for hearing-impaired persons, direct hearing aid
provision by private hearing aid dispensers is currently
under evaluation in The Netherlands, as well as in
other countries in Europe. Besides issues of safety and
efﬁciency, it is important to consider patient prefer-
ences regarding the organization of hearing aid provi-
sion. Direct hearing aid provision by private dispensers
can be perceived as both favorable and unfavorable,
depending on patients’ individual preferences. In a
previous study [25] we asked persons with hearing
complaints to grade direct hearing aid provision and
provision by referral. We found that 42% of the
respondents preferred hearing aid provision by refer-
ral; 39% preferred direct hearing aid provision, and
18% graded them equally. As there are patients who
prefer direct hearing aid provision as well as patients
who prefer provision by referral, implementation of
direct hearing aid provision will generate both gainers
and losers. This makes the case of direct hearing aid
provision especially suitable for examining the dispar-
ity between WTA and WTP.
Questionnaire Design
Twelve possible attributes of interest were identiﬁed by
experts. Of these attributes, the ﬁve most important
were identiﬁed by hearing-impaired persons (N = 21)
in a preliminary survey, using ﬁve-point Likert scales.
These were 1) the performer of the initial assessment to
distinguish between persons in need of medical care
(referred to as patients) and persons not in need of
medical care (clients), 2) the accuracy of the initial
assessment, 3) the duration of the total hearing aid
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provision, 4) the follow-up at the ENT specialist to
evaluate the hearing aid, and 5) costs. Realistic levels,
based on the results of a previous study [26], were
assigned to each attribute (Table 1). As we assumed the
private dispenser to be equally or less accurate than the
ENT specialist, the attributes performer and accuracy
of the initial assessment had levels that could not
logically be varied independently from each other. Fol-
lowing Louviere et al. [19], these attributes were com-
bined. The cost attribute was assigned four levels,
equal to two other attributes, to minimize an attribute
effect. The range of the cost attribute was based on the
answers on an open-ended question in the preliminary
survey, and the levels were based on actual euro notes.
We used a fractional factorial design to reduce the
number of choices to the smallest number necessary for
an efﬁcient design. Using the SPSS (SPSS, Chicago, IL)
orthoplan procedure, we created an orthogonal main
effect plan of the four attributes (three attributes with
four levels and one attribute with two levels), which
ensured both level balance and orthogonality. Subse-
quently, 16 choice pairs were determined using the
“shifting” method, recommended by Street et al. [27],
ensuring level balance, minimal overlap, and orthogo-
nality. In the questionnaire, the respondents were asked
to choose their preferred alternative from each choice
pair, and we included the option that they found the
alternatives equally attractive (no preference).
We created two versions of the questionnaire. In
one version, the cost attribute was deﬁned as an extra
payment to be paid by the participants (WTP format)
on top of their out-of-pocket payment for the hearing
aid. In the other version, the cost attribute was deﬁned
as a discount off the out-of-pocket payment for the
hearing aid (WTA format). By framing the cost
attribute in relation to the out-of-pocket payment, we
tried to make it as realistic as possible. The respon-
dents were explicitly told that when they had no out-
of-pocket payment for their hearing aid, the discount
would be handed to them in cash in the WTA format,
or they still had to pay the extra payment in the WTP
format. As the difference between the attribute levels
of two alternatives in a choice set is used as explana-
tory variable in the analysis, for each choice set, the
increment in the cost attribute was equal in the two
versions. An example of a discrete choice question is
given in Table 2. This means that when in the WTP
format, the extra payment was €20 higher for alterna-
tive B than for alternative A; in the WTA version, the
discount was €20 lower for alternative B than for
alternative A. This resulted in an increment of €20 in
both formats. Apart from the cost attribute, all choice
sets were equal in the WTA and WTP version of the
questionnaire.
Additionally, we deﬁned a choice set in which one
alternative with a lower extra payment (or a higher
discount), higher accuracy, and all other attribute
levels equal unquestionably dominated the other, to
check whether respondents understood the experi-
ment. The total questionnaire therefore consisted of 17
discrete choice questions.
Survey Procedure
In a pilot study, it was examined whether the partici-
pants found all attributes important and whether they
were willing to trade between the attributes, to check
whether the chosen attributes and levels were appro-
priate. It was also examined whether the formulation
was correct, and whether the participants understood
the experiment. The pilot questionnaire, completed by
Table 1 Attributes and levels used for discrete choice experiment
Attributes Levels
Performer and accuracy of initial assessment • ENT specialist
at hospital
• Dispenser at practice,
equally accurate
• Dispenser at practice,
10% less accurate
• Dispenser at practice,
20% less accurate
Duration of hearing aid provision • 2 months • 4 months • 6 months • 8 months
Follow-up at ENT specialist • Yes • No
Discount for WTA/extra payment for WTP • No • €20 • €50 • €100
ENT, ear, nose, and throat;WTA, willingness to accept;WTP, willingness to pay.
Table 2 Example of a discrete choice question
Attribute Alternative A Alternative B
Performer and accuracy of the initial assessment ENT specialist at hospital Dispenser at practice, equally accurate
Duration of hearing aid provision 2 months 4 months
Follow-up at ENT specialist Follow-up at ENT specialist No follow-up at ENT specialist
Extra payment/discount* €20/€50 €50/€20
Which alternative would you choose?  A  B
 I have no preference
*Dependent on format: extra payment was used in the willingness to pay format; a discount was used in the willingness to accept format.
ENT, ear, nose, and throat.
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35 participants, was administered face to face by a
trained interviewer at a private dispenser practice.
Based on the results of the pilot study, we slightly
adjusted the range of the duration attribute. Following
the pilot study, two trained interviewers conducted
face-to-face interviews at four private hearing aid dis-
penser practices, chosen to be representative for the
region. Participants were persons with hearing com-
plaints visiting the dispenser. The WTA and WTP ver-
sions were randomly conducted by both interviewers
and were randomly assigned to the respondents in all
four practices.
Statistical Analysis
We used a random effects ordered probit model to
analyze the data, with choice (A, no preference, or B)
as the ordinal dependent variable [28]. Explanatory
variables were the differences between the levels of the
two alternatives.
For the ﬁrst objective, to examine whether a WTA
and WTP format elicits different preferences and mon-
etary values, for each format a regression model was
estimated. Before the regressionmodels were estimated,
we examined whether preferences were inﬂuenced by
participants’ characteristics (age, sex, experience with
hearing aid provision, and income). We included each
interaction term in the main attribute model separately,
and subsequently included all interaction terms with a
statistically signiﬁcant regression coefﬁcient in the
model simultaneously; for all analyses, a P-value
smaller than 0.05 was considered statistically signiﬁ-
cant. A stepwise backward procedure was used, and
interaction terms with the highest P-value (>0.05) were
excluded from the model one at a time. In the presence
of interaction, the coefﬁcients of the attributes will be
dependent on patient characteristics. Differences in
the distributions of these characteristics between the
groups will therefore inﬂuence the comparison of WTA
and WTP. To avoid this inﬂuence, we estimated the
models for a group with median characteristics of the
total group. The monetary valuation of each attribute
was calculated by dividing the regression coefﬁcient of
each attribute by the regression coefﬁcient of the cost
attribute. This resulted in the marginal WTP or to
accept compensation for a change in the level of a
certain attribute. As the marginal WTA or WTP is the
amount of money that would be required after the
change to make one’s utility level the same as before the
change, we used the concept of compensating variation.
Conﬁdence intervals for WTA and WTP were calcu-
lated using the delta method [29].
For the second objective, to explore whether an
income or endowment effect inﬂuences the disparity
between WTA and WTP, we ﬁrst examined the dispar-
ity for a low-income group (below median income)
versus a high-income group (median income or
higher). We used the ratio between WTA and WTP as
an indicator for the disparity. We hypothesized that,
because WTP is constrained by income whereas WTA
is not, the disparity between WTA and WTP would be
higher in the low-income group as opposed to the
high-income group. Next, we explored the inﬂuence
of initial endowments of experience. We examined
whether the disparity between WTA and WTP was
inﬂuenced by the fact that persons had previously
experienced hearing aid provision. Previous studies
have found that once individuals have experienced
something, it becomes part of their endowment, and
they value it more highly than persons who have not
experienced it [30–32]. We therefore hypothesized that
in respondents who had experienced hearing aid pro-
vision, the disparity between WTA and WTP would be
higher than in respondents without experience.
With respect to the third objective, we examined the
effect of using a WTA format, a WTP format, and a
WTA format for losers and aWTP format for gainers to
obtain monetary valuation on the net beneﬁt of a new
intervention. For this objective, losers were respondents
who potentially lose utility from implementing the
intervention, while gainers were respondents who
potentially gain utility from implementing the new
intervention. The new, and currently recommended,
intervention has all attributes equal to the current orga-
nization of hearing aid provision, except for omitting
the follow-up at the ENT specialist [26]. With indi-
vidual regression analyses, we checked for each respon-
dent whether he or she preferred the follow-up at the
ENT specialist or not. Respondents who preferred the
follow-up at the ENT specialist were deﬁned as losers
from the new intervention, while respondents who
preferred no follow-up at ENT were deﬁned as gainers.
First, we calculated the monetary value for the new
intervention using the WTA format. Next, we calcu-
lated the monetary value for the new intervention using
the WTP format. Third, we calculated the weighted
average of the monetary values of the losers in theWTA
format and the gainers in the WTP format. To examine
the impact of the three different approaches on the net
beneﬁt, we subtracted the incremental costs of the new
intervention from the incremental beneﬁts. We used the
costs of one ENT consultation (€104) as an estimate of
the cost reduction as a result of the implementation of
the new intervention [33]. Data were managed in SPSS
12.0.1 (SPSS) and analyzed using STATA 9 (StataCorp
LP, College Station, TX).
Results
Respondents
Between August and December 2006, 402 persons
were invited to participate in the survey. Of them, 300
(75%) agreed to be interviewed. Both versions of the
questionnaire were completed by 150 participants
each. Nine participants (3%) did not answer the
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dominant pair correctly and were therefore excluded
from the analysis. Table 3 shows the characteristics of
the participants. Completers of the WTA questionnaire
had a median age of 72 years (range 18–95), while
completers of the WTP questionnaire had a median
age of 68 years (range 19–92). This difference was
statistically signiﬁcant (Mann–Whitney U-test, P-value
0.02). Although slightly different, the out-of-pocket
payments for the hearing aid were not statistically
signiﬁcantly different between the groups (Mann–
Whitney U-test, P-value 0.746). Also, for the other
characteristics, there were no statistically signiﬁcant
differences between the groups.
There were 31% missing values on family income
(Table 3). Missing value imputation by using the
regression method resulted in a large standard error.
As we expected these missing values not to be random
but to occur more often in persons with higher income,
we decided not to use income in the analyses. Alterna-
tively, we used the participant’s educational level as a
proxy for income, as educational level was correlated
with income (Spearman’s rho 0.55, P-value < 0.0001),
and had no missing values.
WTA versus WTP
The ﬁnal sample for analysis consisted of 291 partici-
pants, resulting in 4656 choice observations, equally
divided over the two formats (WTA 2336, WTP 2320).
Table 4 shows the ﬁnal regression models for both
formats. The signs and weights of the coefﬁcients did
not differ between the models, except for the cost
attribute (P-value < 0.0001). The coefﬁcients were all
statistically signiﬁcantly different from zero, except for
the attribute regarding the initial assessment at the
dispenser in the WTP format.
Next, we compared marginal WTA and WTP
(Table 4). The participants preferred the initial assess-
ment at a private dispenser. In the WTA format, the
monetary valuation for the initial assessment at a
private dispenser was 3.2 times higher than in the WTP
format (P-value 0.21). In the WTA format, a 10%
increase in accuracy was valued 3.0 times higher than
in the WTP format (P-value 0.01). Regarding dura-
tion, the WTA format elicited a 1.7 times higher mon-
etary value for 2 months shorter duration than the
WTP format (P-value 0.47). The WTA format elicited
a monetary value for the follow-up at the ENT spe-
cialist that was 3.0 times higher than in the WTP
format (P-value 0.005).
Exploring Possible Explanations
We found an education effect, but in the opposite
direction of what we hypothesized. The disparity
between WTA and WTP was higher in the high edu-
cational group (Table 5a). This was due to the fact that
an education effect only occurred in the WTA format,
where the participants with a higher educational level
found the discount considerably, and statistically sig-
niﬁcantly, less important than the participants with a
lower educational level.
Table 3 Characteristics of participants for each format and for the total group of participants
Characteristic
WTA format
(N = 146)
WTP format
(N = 145)
Total
(N = 291)
Age (years)
Mean (SD) 71.0 (10.7) 67.6 (13.1) 69.3 (12.0)
Median (range) 72.4* (18–95) 69.4* (19–92) 71.3 (18–95)
Male 85 (58%) 83 (57%) 168 (58%)
Education
No education 2 (1%) 2 (1%) 4 (1%)
Primary school 35 (24%) 26 (18%) 61 (21%)
Lower education 32 (22%) 36 (25%) 68 (23%)
Junior general secondary education 29 (20%) 23 (16%) 52 (18%)
Senior secondary vocational education 15 (10%) 18 (12%) 33 (11%)
Senior general secondary education 13 (9%) 10 (7%) 23 (8%)
Higher professional education 14 (10%) 25 (17%) 39 (13%)
University 6 (4%) 5 (3%) 11 (4%)
Family income per month
€450–1100 18 (12%) 13 (9%) 31 (11%)
€1100–1600 28 (19%) 30 (21%) 58 (20%)
€1600–2000 21 (14%) 12 (8%) 33 (11%)
€2000–3000 23 (16%) 24 (17%) 47 (16%)
>€3000 16 (11%) 16 (11%) 32 (11%)
Do not know 14 (10%) 11 (8%) 25 (9%)
Not willing to answer 26 (18%) 39 (27%) 65 (22%)
Previously experienced hearing aid provision 96 (66%) 88 (61%) 184 (63%)
Out-of-pocket payment for the hearing aid (€)
Median (SD) 839 (907) 911 (985) 875 (944)
Median (range) 605 (0–5000) 775 (0–6000) 735 (0–6000)
Values are numbers (percentages) unless stated otherwise.
*Statistically signiﬁcantly different: Mann–Whitney U-test, P < 0.05.
WTA, willingness to accept;WTP, willingness to pay.
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We did not ﬁnd that the disparity between WTA
and WTP was higher in persons with experience than
in those without experience with hearing aid provision
(Table 5b). It was inconclusive which group overall
showed a higher disparity, as the disparity varied
across the attributes. We did ﬁnd that experienced
respondents preferred the initial assessment at the dis-
penser, while respondents who were inexperienced had
no statistically signiﬁcant preference.
Effect of Different Formats on the Net Beneﬁt
When using the WTA format, the monetary valuation
of the new intervention amounts to -€227 (Table 6).
Use of the WTP format resulted in a monetary
valuation of -€77 for the new intervention. Third,when
theWTA formatwas used for potential losers (N = 118)
and the WTP format for potential gainers (N = 24),
monetary values were €76 for the gainers versus -€414
for the losers. This resulted in a weighted average of
-€331 for the new intervention. All three approaches
resulted in a negative beneﬁt for the new intervention.
Given the cost reduction of €104, this would result in
a monetary net beneﬁt of €27 when using only theWTP
format. As this was a positive net beneﬁt, based on the
WTP results, one would recommend implementation of
the new intervention. The other two approaches would
result in a negative net beneﬁt (-€123 and -€227,
respectively), based on which one would recommend
not to implement the new intervention.
Discussion
This study compares WTA and WTP in a discrete
choice experiment. We found the cost attribute to have
a statistically signiﬁcantly higher regression coefﬁcient
when it was deﬁned as extra payment compared to a
discount. Marginal WTA was statistically signiﬁcantly
higher than WTP for both accuracy and the follow-up
at the ENT specialist. In contrast to our expectations,
the disparity between WTA and WTP was higher in a
high educational group compared with a low educa-
tional group. We found that persons with a higher
educational level found a discount less important than
those with a lower educational level. Respondents who
had experienced hearing aid provision did not have a
higher disparity between WTA and WTP than those
without experience. Implementing the new interven-
tion would only be recommended when using a WTP
format to elicit monetary valuations, and would not be
recommended when using a WTA format for losers
and a WTP format for gainers or only a WTA format.
The fact that we found a disparity between WTA
and WTP is not surprising, as it is indisputable that a
disparity betweenWTA andWTP exists [1,10]. In their
review, Horowitz and McConnell [1] found WTA/
WTP ratios ranging from 1 to 113, with a mean ratio
of 7. In health care, these ratios range from 1 to 6.4Ta
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[6–9]. The disparity found in this discrete choice
experiment is within this range of disparities found in
health-care contingent valuation studies.
Income is thought to inﬂuence the disparity between
WTA and WTP, as WTP is constrained by income,
whereas WTA is not [10]. In our study, we did not ﬁnd
a higher disparity in a low educational group as
opposed to a high educational group. Extra payment
was found to be equally important in both groups.
Possibly, the €100 range of extra payment we used was
not large enough to reach the budget constraint in the
low educational group. Nevertheless, an education
effect was found only in the WTA format, where the
group with higher education clearly found the discount
less important than the group with lower education.
The fact that persons with higher education (and hence
higher income) value a certain amount of money lower
than persons with lower income is not surprising. We,
however, expected to observe this in the WTP format
as well, resulting in no inﬂuence of educational level on
the disparity between WTA and WTP.
Most of the explanations for the disparity between
WTA and WTP relate to the difference between buyers
who gain a good (in the WTP format) and sellers who
lose a good (in the WTA format). These explanations
may, however, only apply to discrete choice experimen-
tation when each choice set consists of the status quo
and an alternative scenario. In the present discrete
choice experiment, we did not use a status quo design.
Also, we did not label the scenarios, and scenarios
were equal in both formats except for the cost
attribute. By doing this, we minimized status quo bias
and loss aversion [34]. We found no evidence of an
experience endowment effect. For one attribute, the
initial assessment, we found that respondents without
experience showed a stronger preference for the real-
world status quo (initial assessment at ENT specialist)
compared with those with experience. Probably,
persons who have already experienced a medical
examination for their hearing problems attached less
value to consulting a medical specialist for the initial
assessment again. Although it was not the focus of our
analysis, when calculating the WTA for potential losers
of the new intervention, we found that the WTA for
losers was higher than the WTA for the total group
(Table 6). This result may suggest the presence of loss
aversion. The loss aversion may not be directly related
to what persons had or had experienced, and thus to
endowment or property rights, but may be more
related to their attitude toward the new intervention.
Possibly, loss aversion was based more on an intrinsic
feeling of loss than on actual losses.
There are some limitations of the present study.
First, although our study population was sufﬁciently
large for the main analysis on the disparity between
WTA and WTP, the study population was relatively
small for exploring income and endowment effect as
explanations of the disparity. Because we had to split
both samples in two to compare different groups, we
found regression coefﬁcients with large standard errors
that were not signiﬁcantly different from zero. Never-
theless, as our second objective was exploratory, we
decided to show the results and focus on the ratio
between WTA and WTP rather than to draw conclu-
sions only on statistically signiﬁcantly different results.
Another limitation of the present study is that we had
no information beforehand on whether the partici-
pants would gain or lose utility when implementing the
new organization of hearing aid provision. It would be
interesting to assign the WTA or WTP questionnaire
depending on whether participants are gainers or
losers. Nevertheless, because our main objective was to
examine whether monetary valuations differ when
using a WTA compared with a WTP format, we feared
that asking preferences beforehand would inﬂuence
the results of the discrete choice experiment, as respon-
dents would possibly be more inclined to choose the
status quo. Finally, a potential limitation is that we
were forced to use educational level as a proxy for
income, because of the large number of missing values
on income. We additionally performed the analyses of
income effect with income to check whether educa-
tional level was a valid proxy, and found a similar but
stronger effect (results not presented).
The present study has some important implications.
First, deﬁning the cost attribute in a discrete choice
experiment as a discount or payment changes mon-
etary valuations. When using monetary valuation from
a discrete choice experiment in a cost-beneﬁt analysis,
as shown in the present study, this may even alter
Table 6 Monetary valuation of the new intervention, elicited with aWTA format,WTP format, andWTA format for losers andWTP
format for gainers, and net beneﬁt
Format N Monetary valuation (95% CI) Weighted average Net beneﬁt*
1. WTA 146 -€227 (-€332 to –€123) -€123
2. WTP 145 -€77 (-€93 to –€61) €27
3. WTA for losers 118 -€414 (-€686 to –€143) -€331 -€227
WTP for gainers 24 €76 (€32 to €119)
*Net beneﬁt is based on a cost reduction of €104.
Based on a group with median age (71.3 years), median educational level (junior general secondary education), mean proportion of males (58%), and mean proportion of persons
who have experienced hearing aid provision (63%).
CI, conﬁdence interval;WTA, willingness to accept;WTP, willingness to pay.
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policy recommendations. Whether differences between
preferences should be incorporated in decision-making
has also been discussed by O’Brien et al. [2], Severens
et al. [35], and Dowie [36,37]. As patient preferences
gain increasing attention in decision making [16], and
patients have preferences over aspects of health care
beyond health-related quality of life, discrete choice
experiments will probably become increasingly impor-
tant in health services research. Most discrete choice
experiments in health care use the concept of WTP, but
WTA has also been used [38–40]. Although in other
articles it was stated that the inclusion of a cost
attribute to elicit monetary valuations with discrete
choice experiments should be done with caution
[41–44], to our knowledge, no study has paid explicit
attention to when the cost attribute should be deﬁned
as a payment or a discount. The lack of clarity on how
to address the disparity between WTA and WTP in
discrete choice experiments probably results from the
fact that before the present study, the disparity had not
yet been examined and, as a result, had not yet been
found in discrete choice experiments.
One can address the disparity between WTA and
WTP by asking participants beforehand whether they
prefer the program that is under evaluation, and assign
the WTA or WTP version of the discrete choice experi-
ment accordingly. This would, however, require the use
of a status quo scenario in each choice set [41], which
would possibly introduce status quo bias [34]. More
importantly, a great advantage of a discrete choice
experiment is its ﬂexibility that monetary values can be
calculated for any conﬁguration of attributes and
levels [41]. As gainers for one conﬁguration can be
losers for another, when eliciting WTP from gainers
and WTA from losers, one can only calculate the mon-
etary valuation of the interventions where this distinc-
tion between gainers and losers holds, which decreases
this ﬂexibility.
It has been stated that WTP is preferred over WTA
in contingent valuation studies [4,15], because WTP is
said to be more valid and more conservative than WTA
[15]. In the present study, however, the WTP for the
new intervention resulted in a negative WTP. This indi-
cates that for the new intervention, the use of a WTA
format may have been more appropriate. The net
beneﬁt analyses showed that if the new intervention
would lead to a cost reduction of €104, implementa-
tion of the intervention would only be recommended
when the monetary valuation was elicited in the WTP
format. This clearly illustrates that using a WTA
format is more conservative when the majority of
respondents are losers.
Conclusions
The results of this discrete choice experiment conﬁrm
that WTA exceeds WTP. This has consequences when
using the discrete choice results in a cost-beneﬁt analy-
sis. It is therefore important that there is consensus on
when to deﬁne the cost attribute in a discrete choice
experiment as a payment or a discount. For now, the
best option seems to be to choose the most conservative
format, which is WTP if (the majority of) respondents
are potential gainers, and WTA if (the majority of)
respondents are potential losers. Nevertheless, as
stated, this may affect the ﬂexibility of discrete choice
experiments to calculate monetary values for different
conﬁgurations of interest within a cost-beneﬁt analysis.
Now that we have demonstrated that the disparity
between WTA and WTP also occurs in discrete choice
experiments, more research on when to use a payment
or a discount is needed before monetary values based
on discrete choice experiments can be used in cost-
beneﬁt analyses.
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